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(54) COMMUNICATION CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily check a chip 
for executing a communication control by providing a 
generating means for generating data for test for 
testing whether a normal operation is performed or 
not and storing a packet processing means and 
generating means in one chip. 

SOLUTION: In a test system for testing a LINK circuit 
and a PHY circuit, a LINK chip 1 incorporates a test 
circuit 1 A and the test circuit 1 A outputs test data. 
The LINK chip 1 is also equipped with a switch and is 
made to select either a host interface side or the test 
circuit 1A side in accordance with a control signal 
supplied from outside. The testing circuit 1 A consists 
of a data generation circuit for test packet and this 
data generation circuit for test packet is made to 
generate and output the test data. 
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[4MM»#a>ifiB] 

ft #JiiP£rfT 5 MMSgfi-Cfcot, 

WHE^^ry h&Jt^lS:. £J*^«, *3j:tffcfc«*«:j&* 1 
ttoaflTMHSff. 
[0 0 0 1 1 

[^«^)lt6S^^] a«#J»R«MB8 
L, WlC, IEEE (Institute of Electrica 

1 and Electronic Engineers) 1 3 9 4 & if (O&ft 
ttLfcaftWJ»S:fT5 l^iX^CD I C (Integrated Cur 

[0 0 0 2 1 

[«fc**>ftflf] Wili, IEEE 1 3 9 4WMCM 

£ 1 **ry hffiSWOR&SrfrJ LINKUP ( y >^ 

Is L I NKEKK#*&-r-5PHYimft (PHYsical lay 
er K^^imtt) £)&>fc«/iB;*;h,5. L I NKlS&ci P 
HY®s&|3, £iJ*o I C £ Ltifife^aei^ibfci 

[0 0 0 31 LI NK®8M3j;tfPH YEIttfcltit, a* 

5. 

[0 0 0 4 ] H6(4, L I NKlElSSi: P H Y HI R A* , 
EJK*3J:tJ<PH YESS^r^ ht5f^ h v-^x A (v- 

[0 0 0 5] ^IBny 1 OOli, LINKfjy 

^10 1*5^^10 2, ftTICPHYf ^/3*5<tO«4 

hfflco^— ^) W*.tf % L I NKf ^1 0 
KCffi^-r-So L I NKf^l 0 1 JitCtt, LINK 

^^h^-^^r, PHY^s/^3 CffiMSo PHYf 



(2) 4#§3^1 1 -4 2 4 0 

2 

2/^3_h(Ci^, PHYEI»#«J*£ixT*3!? , LINK 
*S-yf\ o h^— ^£r, IEEE 

1 3 9 4 0««IC»fttt, tr — 7/\sSlZ.&j3-tZ> 0 & 
5{-ft£i£ixtz'T* hr-^li, PHYf^3 
£ra«K*fifc$n£PHY7-s>:/4'C5:« «*n, 2 <b 
|C, LINKf^lOUpjSCM^SLINK 

[0 0 0 6] ^ ho-71 OOli, X J* hr-^ 

/<? IrLINKf ^^lOlCMLfct, LINKf^ 
1 0 2^b^^ h^-^^rgff-TS^, fSJ#£i£&L, 
-tofcfcKJKRtcS^^T, LlNKf^lolJoJ:^ 
10 2. &WCPHY^:/3:j3j;tf4tfUE«ftfELT 

[0 0 0 7 ] **5, ±i$GT>*§#t-*S^T{4, X* h^- 
^Sr^SS^V ha- 7 1 0 0\zmj3-rz>b t fcfc, PH 

20 S^^hD-7l00l:*5^t, LINKf yT'102 
«wffl*L, L INKf ?/7'10 1^b§ffttt)St'\ 
[0 0 0 8] *)t, fx^l «^FD-7l0 
0^:, L INKf ?/7'lOUfclil0 2^n^ 

SJ^ LT*t 5 J: 5 Ki-T £ r i ft if t> ^TtBT* 5 » 
[0 0 0 9] £6>tC, L INKfy^l 0 2^tlJAtS 

30 [0010] B7tt, 06OLINKf^7 P lOl*5J; 
1 0 2 WfllriMW*:^ Ul^ 9 
[0011] h-f — 7 ^4 * (Host \ / 

F) l 3li, ^95ny hP-71 0 0<i:^Pir*f-^^ 

l3yhD-7l00^bOf"^^, '^s'h'r — ^ 

0 Otca^-f* J: 5fc*S*iT^S. '<*s> h^-^^ 
«/tttHIsIB 1 5 I*. ^h^y^-7x^^l3*>^ 
40 IEEEl 3 9 4^«»l:*«lt^y 

^< l 7ti*b<D/<<!r v V Tt<o^f— Puffin, It, 

50 h7^^^ s/^l 614, ^^r-y h^— 

51 Hi $%*h<F>'*>r y h*, RHY^y^-710 
(RHY T/F) 1 8fcffl*-f£J: 5lC***lT^ 

5 B Uv-—^17I4, RHY>f>'^-7i'f^l8^t3 

*-**-6 X 9 tC/jr^txri^o RHY>f^-7x'f^l 
50 314, RHYf ^3 (^^144) OffBX 4 7 s —* 



3 

■? t K>'?Z>tL#><7>'< — 7*<< LT^ftL, h7 
y7v>^16^^/^3/h$:, RHYf ^3 
fcl*4) KiiJAL, RHYf^3 <*fctt4) 

(0012] I,**. «±<Oj: LINKf 
y^l0 1i;«l:(;i0 2{Cfc^T, LINKfy^lO 
\m**h7-* h-r — *#i£fSSiX, LINKf^lO 

^Sfizr^ 0 0*^<7>X^ hf-^ 12, L 1 N 

[0013] L INKf ^^10 1 V K el 

— *£j«/«HJIs]K l S^&O/^y M*, PHY>(> 
^-7x^l8^lt, P H \Z.mm £iX 

[0014] fit, C^j/ H4, PHYf^3 
— ^Sfc^^PHYf 4 ^Lt, LI 
NKf^l 0 2T-£fB2ix6 0 LINKf ^102 

^<7>^>7-$/ h^, PHY'f >^ t ^7x'f ^ 1 8 
^ IT, 1^>-/<1 7tCtfc«*n5o W>-^17li, 

— /<1 1 ti*h<T>'* / T V hi*. jt<D7-X h-T — ^(C^7C$ 

n-5o z.<r>7-* h^— h>f i/<? — 7 7 l 

3^LT, t\-W=*> hn-7l 0 0 tC£i5±l £*l5 0 
[0015] 

*3l>Tte, LINKf ^yiOl^^^lOS, afct/K 
P H s> ^ 3 *5 «fc V 4 2*IE#Sj^ LT 1^5 5 

1 0 0*ffl*Lfctfntffcfci\ B«-C*>ofc. 
[0 0 161 ^.wj: 5tttt«^«*Tft*n 

[00171 

*fc«>a>^«l #*W<Wi»*J»3S1tt 
tt, IE«i6ff-r*3&^5*»*^^ hti/t^Or^ h/B 

[0 0 181 ±lB««<oa««|»S8«^*5^Trt:, £A 

[0019] 



(3) 4#§H^ 1 1 -4 2 4 0 

4 

[«WOSHS»«BI] B 1 f4, L I NK[h1S§£PHY[hJ 
L I NKlHl^.tt/PHYlHlSS^f^ h-T^r-^ h v'^ 

1 0 OtfRtf fetlTSSfei". L I NKf y -7 1 0 1 * tz 
Hi0 2tix?ni:tttT t L I NKf 7^1 ^it{i2 
/<? sWRtf fcixTt^5tel4, H 6 <dt x h t a £ 

[0020] LINKf s/^lll x^htHlS&lA*:!*) 
/SLT*5»?, t"* hlnlSS 1 A(4, h^ — ^Srdb^-T 

5 X 0 Kfc£ixT^5. tt*5. B/TLt^ftv^, LI 
NKf ^y2t>, H**^* hBKSrrt/SL"^*. * 
*5, L I NKf 5/^2 tcl4, t 1 ^ h@K4:rt/IE*-fr<Ct x 
«fc HP*>, LINKf^2(i, L I NKf ^ 

zfi o 2 tmmzm&i-zz.kh'zjmr-hz (link 

f y ^ 1 * fcfi 2 4 < i tr*^ » xJ*hSS§lA 
[0021] B2ti, glOL I NKf^^l <7>*£j##J 

Ji, ^(75|ftP^I^, SH^fe^So IP*>, L I NKf ^7" 

0 l i:I*WtcP^«**tit^Sc 

[0022] ^^3/^11*5*1^12 14, ^M^b^ 
J(7 1 3^*^^^^ htms&i A^H^^f^-^^ 

[0 0 2 3] *<z>»ft^ot^rKW-r*o 

[0 0 2 4] Kt*(4, ^^5/^1 1*5*^1 2 

*^ h-f ^^7x-T71 3«S:lRtSJ:5l:«l 
^itnst i:t>(c, h>r isf — y^^x l 3*i 
•Y*— >Ou (enable) x ^ h 1 Al^'r'^ ^ 

40 ai— ^/u (disable) Six©. feoT, ^ffl^fe 

3 , iojzt^^-r ^^1 2 Sr^LT, y F-r — 

/«tillHlttl5 (^^^s/h^S^^) iC#«&£;h,5o ^ 

SRI 5"C'<>5r ;/ hJC$tlfc«* h7^V^l6^ 

J:tfPHY^>^ — 7 ?l<{ *i 8 ^r^Lrm^J^^^o 
[0 0 2 5] PHY>f^-7i^l8W 

1 7^Lt, hv f -*£fifc/«ffitHlg&l 5tC» 
5^? ^^ixS e ^!/htJ«/tta@»15-Ctt, U>is—s< 



5 

1 7 frbCO'^'T y h Jt<D"r — ? tZ&7L$tl. 

12, h^^-7s-f^i 3i6XXf7^{ y*f- i l 

[0 0 2 6 ] — h^e— KT*li, *4 yf- 1 l *s 

itl«l2^. t^^ HD»i A{&£3ltR-r6 J: 

— y/U (disable) ttlftlw. hlUSSl A If 'f ^ 

-~f)V (enable) f£ £ £ *X £ o fc*3, «*. 
If, L I d»bf^ Hv^— L 

dO>»-S\ 1 1*5^^122)^ IML 

L I NKf -x^ 1 tiZ\1X\ L 1 NKf 7^2 ~Clf, 

J; 5ft«)0»ittft^ixft^. "S fcK, cco^, Li 
NKfyy2-cii, KfcH*M, *^h-fy^ 

— 7x>T;* 1 3d5>r*-^/l/ (enable) :RfflK, 7 h 
Islttl Alf^-f 7/i> (disable) #1&t £J-l£><> 

[ 0 0 2 7 ] L I NKf -y^l *C*3^T, x^htslSSl 
Alf, -f^ — (enable) £ £ £ , h 7* 

— y^ l l *5j;vi 2 tcffi^-TSo ^^f^^- 
12lf, hEJBl Afl!J*3KRLTl^63&>fc, h 
@BlA^b«)f^ hf-^tt, s^f 1 2^jhl 
T, <?£j&/*££ii[H]3Sl 5 tctfc*S£;h,6o 

T, L I NKfj/^2 tcSff £thZ« 
[ 0 0 2 8 ] v-* h^-^&Sff t5L INKf^2 
Ic&^TIi, Ji^LfcJ: ;*^*y^ii:JoJ:U<i2 
If, h -< — 7 1 3 WtalMRLT^Sfl) 

x, &%<DT-?&&m^zm&tmmz.isT, lin 

Ol8, l^v— ^1 7, h-r — 

S&15, 7-fyfl2, — 1 3. 

[0 0 2 9 ] St, LINKfy^l If , hlnlSS 
1 A^a^LfcT 1 ^ h^—^tf , _h^Lt J: 5 74 

y^i ii:tM*nr*5i3, te^r, ^ofn* 

[0 0 3 0 ] £X±<D£ LINKf j/T'l^b 

Of ^ hf- L INKf ^^2^5)111***15, 

L I NKf y^l^bgftttf^ h^-^ «*. 
If, nv^ ^77^iP*^fc£H^TH:«S*t, Zti\z 
£9, LINKf^lfcJ:(;2, ifeWCP HYf 
3 *5 J: 4 a*jE*«if|£ L r ^ 5 5 * ti 5o 

[0 0 3 1 ] EA±tf>J; 5lw. M3»i A«r, LIN 
K*y:/i lcrt»S^5J;5KLfca>*C, Witt, 06 
rtft^ tt^^^J: 9 <?^y t &'u 5 otc, t-7V 
— ? &±f$,'fZ>'fZit><ntt>m=i:<' ho — 7100 /^^^r 



(4) #>§B^l 1 -4 2 4 0 

&x% -5. 

[ 0 0 3 2 ] fc*3. iig^ti^tCSo^TIf , LINKf 
j/^i frhv- 7 h^r-^SriSff L, LINKf^2l; 

L I NKf ^^2*^7 ^ hf-^^Mt, 
L I NKf 1 tCiol^T, t^5f^ h v^— ^ $:Sff "t" 
5 J; 5«--rsci:t>^rfiBT*>5, lib. c:^, 
yf 1 l^o^t^l 2tii s rX h^— ^$rtHM6 J: 
D&X.fb*x£^ff , LINKf^2{:o^T/:ltT, 
/(? L I NKf 5/^*1 ICOl^TIf , t<D£ ^/£^D»3^X.ifff 

l i NKf^ 2t» , * 

^Ky^-73i'{^l3^r^^x-^ (disabl 
e) ^figiC, f ^ h (hJSS 1 Alf -T-t— -ffr (enable) 

^tC, h-fy^-7a>f^l 3i»-f*-^ (enab 

le) Vtm^ 7-7* hSSSl Alf^-f — -fiV (disabl 
e) «^(C*ix5o 
[0 0 3 3] H3tt, *«W*2Sffl ItfT; h v- 

-^^f+LX^i? , »rr-tf, ^otftKlf^ SBS« 

1 Sfcif 2tCftir, LINKf 5//2Ufcli22^ 
RttfefU LINKf y^2U22i^- 
^2 3tcJ:o-Cii«»«Siir^5itt:, H©^ 

[0034] 8411, |3WLINKf ^7^21 

2 Hi, hESSi Atc^iT, f^MaIB2iAi« 

[0 0 3 5] f^ h IhISS 2 1 Alf , h^^ry bmf 

— ^^^IhISS 1 4 OftfJlC, "r — ^tfcttlH]*&3 1 (fck«* 
«) t)ttrt^5o ^-^tfc®!lHiS&3 llf , ^^^^1 

i *fn,x&&£thZ>T-* t. yf-\ 2%1r\^x 

^ [0 0 3 6 ] <fc*5, §30L INKf ^/2 2t), (24 
C/TlfcL I NKf ^2 1 i:P^^*i**ixri/^o 

::t\ ext* isi:. (3 4 i^Lfc^yp y ^ Sr, LI 

NKfj/^2 1 (COV^T(Ot>CO(Cfe^L■Clf , 

T<+*^> 2 1 SrttUT, L I NKf ^^2 2 Co^TO 

>bOtc59LTIf , T^#(02 2 ^f+LT, -t 

n-eniajfi-rs. sp^. LiNKf^2i^ 

^**f--6^^ h-f 1 3 If , *^h^>^ 

-7x^^1321^, L I NK^rx^2 2 *:«lJ5St-*-5 * 
^ h-fV^— ^ai^^ 1 3lf , t^h^^^-7i^^ 

5^ i 3 22 ^ -tn-eixna^s. eu LiNKf^2 
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2(Cfc(j"5, f ;* hlsl«2 1 AlwffiS-TSf * HEItt 
14. tf'JxJ*, g!3(C^i-<t 2 A^Ifiig 

[0037] ^^BflMcoi^T, 0 5 <n$ << > 

[0 0 38 ] f^h^-KTijt, LINKf y^2 1(: 
fc^T, *-f 5>f 1 l 2 i*5,fct/l 221**, 7^h(E]S§2 

^^^^-"7x^^1321^7^^*-^ (disabl 
e) ttttlC, f* h[H]SS2 1A*^-^ (enable) 
VtM\z£tl&o £ L I NKf y~?Z 2 tC*5^T 

fc. ^>fyf 1 122*5^^ 1 2 22**. 7^ htU£&2 2 A 

y^"7x^^l 3 2 2^r^^x^ (disable) 
ttlC. f * Hlslft2 2 Aj&W-*— (enable) ^fflfc 

[0 0 3 9 ] tUT, fl&Jitf, l^*, LI NKf^2 
1 £>fbf;* h^— ^^iSfSStt, LINKf 5/7^22 

*a>7-x h7-^§ff £n-5t>0£-*-££, f * 
h^— ^£:^f§-f 6 L I NKf^2 lOf^ hM&2 

1 At**"*-*^—^^* hflB^— ^fejaElBl 4 2 i 

* fci47-:?ifcg>E&3 l 2 l<^5 7-^^$>h/8 
■r-^fejailttl 4 2 il4^*-^ (enable) ttffilC. 
7-^fcfcg*[HJ&&3 l 2 il47-<^*-y/u (disable) « 

JH7 — **/*is]Kl 4 22*&tt^— ^tt«lHlK3 1 2 2<^ 
T — f^'ry h/fl7 — >£rifclaiaSl 4 2 il4^-f ;* 
x* — -f)V (disable) «ttM, 7 — ^ fcfcSJlsISS 3 1 21 14 
A- (enable) «iC$ix5. 
[0 0 4 0 ] L I NKf 1 fC*3l^t\ <{* — 7/\' 

(enable) JRJBlC Siifcf -X h^^r-x hffl^-^fertStel 
Hi 4 2 il4, 7^ hf-^«r, ^>Tyf 1 1 2i*S£tfl 
2 2 if-tii*-f5 (05 (A) ) o ^>fyf 1 2 2 i»4, X 

* h®SS2 1 AUDfcj8iRLT^5a»6>, f ^ Y'*>ry h 
fflf-^4«l 4 2 i^W^bfc^^ h7-*l4, * 

1 52i(-«»*^s. ^ur, sir. &m(nT-?$:m 
t rant kilt, f*h7-* «D^^y^) 

14, PHYf ^y3*5j:a4^Lt, L I NKf yT 1 

2 2f-iSlft**tS (0 5 (B) ) o 

[0 0 4 1 ] 4fc, L I NKf 1 fc*3^"C\ 

2ff ll2lt>, f * Hls]tt2 1 Afflfl*r»JRLTV*St^S 
3ft»b, f * h^^j/ h#f~ ^^ASIKl 4 2 i3ft«a*L 
*:7*h7-^l4, ^^fi/f I l2i«r^traiA$ix 
-5c L I NKf y~f2 1 <T>*<< yf 1 1 2 1 

LINKfs/y2 2^^5/f 1122^13, ^ — ^ 



(5) 4*BB*P 1 1 -4 2 4 0 

S 

A-2 3 (B3) *^UTiff**tt*ixr*5f3 , *£oT, 
*4 2/f 1 1 2i«r^l-Xtii**ixfcf ^ h7~ ^(4. L 
I NKf 5/^2 20^>f 1 l22f-^^ix5 (0 5 
(D) ) o *4 yf 1 122*4, _Li$Lf::£ 7* h 

ESS 2 2 AMZ^tR^XloK) , tot, yf I I22 

MfJM&£*i7tf * hf- ;?f4, 7 * hE5]SS2 2 Ajcfltfe 
£Jt, <<*—7^ (enable) ^IC^oTt^r-^y: 
KIUK3 l 22 -C s S«*ixS. 7 — ^tfc«(elS8 3 122^ 
(4, £1±<D& 5l-Lt«SI6Sti6f * h7-^^IE« 

/<? (7 s/f ) *ns (0 5 (d> > . 

[0 04 2] ^IT, PHYf ^^3*3^^4 Sr^U 
T, L I NKf ^2 1 frb&m ZtlXttzT- * hr- 
^ ((ZV^j/ h) (05 (B) ) 14, LI NKf^2 
20PHY^>^^7i'(^ 1 8 22 T-§ff Six, U"-> — 
^1 7 2 2*5j;V^4ry #£j#/*tti!s]»l 5 22 £ 

jUt, ^^S/fl 2 22fc0M&£*l-£. ^^'7f 1 2 2 2 
(4, 7* 2AMSRLT*i^ *£oT, ^7 

^hf- ^J4, ^-f 1 2 2 2$r^t"C 4 f^hI°]H2 
i0 2 AK{JMe**LS (05 (C) ) o f ^ h(Hl£&2 2 At* 
14, ^^^f 1 2 2 2^^ttM^tlfc7^ Ff^^ 

— (enable) «ttC4^r^5f-^fcb8 

E^3 l 2 2^§ft^^^>o 7 — ^tt|S[Hl^3 122T-I4, 
^Y^f 1 2 22 ^Lt^^tf^hf"^ (05 
(C) ) *-Ys>f l l22*^l-T«f*&*ix, fE^IE 

**lXfcy * h7"^ (05 (D) ) fctffcfcRSiX, ft 
gE^iX, CixtCj:fp, L INKf 7^21^^1522, 
itmz P H Y f y 7 3 *5 J: tf 4 d*iE*ttf^ L T ^ 6 

[0 0 4 3] £X±<D& h®S&2 1 A*7tl4 2 

2A£r, L I NKf y72 1 ^^142 2 ^^jtl^tl^M 
£&Z>£ 0 CttOt, «itf, H6t?RSLfctt*W 
^ 9 (c, f ^ s> ^$r^f 5^tC, ^SR^V hn-7100 
*if*:ffl*-r*^Sl3fl s *V^ Sbtc, n^^^, x*1?y 

[0 0 4 4 ] **5, ±JCO»-&^*3^ri4:, LI NKf 
^ 7^2 l£>ibf ^ hf- ^^r^ft L, LINKf ^2 
2(C*5^T, ^:<7>f ^ h^— ^^gfffS <t 5 ^ Lfc 

-t^iffi-. LINKf 5/y2 2^b7^hf-^^ 
i£ff L, L INKf j'7'21 (C^l^T, ^<Of ^ hf- 

f ^ hiHjss2 1 AzmfA-TZT-f^try h 

-^S«@Bl 4 2 i^^l4r f -^tfc®lHJS&3 i2i*4, -e 
ix^ix^-f ^^-^ (disable) «tt*fctt>r ^ 
;U (enable) Affile f ^ h OK 2 2 A £*8 

^57-^/^5/ hffl7«^iM^l 4 22 £*l4f r 
5(? — ^ttS5lHl8S3 1 22 I4, ^ix^Jx-f*— ^ (enable) 



«3) 



4#§B^1 1 -4 2 4 0 
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ttlRSfcli^-f *=- — ~ffr (disable) WC^ixS, 
[0 0 4 5 ] £l._b. ;£3§Sf?£. I E E E 1 3 9 4 <D&& 

[0 0 4 6] ft*5, *3MS<Z>*g1»-Ctt, L I 
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